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Context: Previous research has demonstrated a high prevalence of extrinsic pressures among
single sport athletes. The influence of parental beliefs on a high school student athlete’s decision
to participate in a single sport rather than multiple sports has yet to be determined. Objective: To
estimate a student athlete’s level of sport specialization from parental sport specialization beliefs
and to investigate independent relationships of potential factors influencing the decision to
pursue a single sport. Design: Cross-sectional survey. Setting: High school athletics.
Participants: Fifty-seven high school student athletes (25 females, 32 males; mean age 15.6±1.6
years) selected onto freshmen, junior varsity, or varsity teams of soccer, volleyball, or basketball
and their parents (34 females, 23 males; mean age 46.9±5.2 years) of two large (mean enrollment
1,805 students) public suburban schools. Intervention: Modified versions of two surveys
previously used in sport specialization research were distributed to student athletes and parents at
the beginning of each sport’s season. Results: Regression analyses demonstrated that student
athlete sports specialization was not associated with parents’ beliefs about specialization (level of
agreement in sustaining an overuse injury: χ2=0.68, df=2, p=0.71 and whether early sports
specialization is a problem: χ2=5.51, df=2, p=0.06. When a parent responded that early sport
specialization was “a problem”, the odds of a student athlete being classified as highly

specialized was 3.22 times higher than if a parent responded that early sport specialization was
“not a problem”. Further, when a parent responded that they “agreed” with participating in one
organized sport year-round increases their child’s likelihood of sustaining an overuse injury, the
odds of a student athlete being classified as highly specialized was 1.51 higher than if the parent
responded they had “no opinion” on the matter. However, neither of these odds ratios were
statistically significant. Significant non-parametric correlations were found between sport
specialization and the following parent perceived influential factors in an athlete’s decision to
pursue a single sport: need to stay competitive with other children (rs=0.636, p=0.01), better
chance to receive a scholarship/contract (rs=0.501, p=0.01). Conclusion: The analysis of the data
did not support the hypothesis that parental beliefs were associated with student athlete sport
specialization. As an athlete’s specialization level increases, parents perceived that staying
competitive with other children and a better chance to receive a scholarship/contract as more
influential in an athlete’s decision to pursue a single sport.
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CHAPTER I: INTRODUCTION
Sport specialization is defined as intense training in one sport year-round at the exclusion
of others.1,2 Multiple position, consensus, and re-affirmation statements express concerns about
early sport specialization in youths and adolescents citing negative consequences such as overuse
injury, overtraining, and burnout.3-7 However, evidence-based recommendations about sport
specialization appeared to be backed by limited quality and inconsistent evidence2,3 until
recently.
Data suggesting that sport specialization training is an independent risk factor for athletic
injury did not emerge until 2015 when researchers demonstrated that the risk of sustaining an
injury among single sport specialized athletes was 1.27 times greater than their counterparts after
controlling for age and sport activity hours per week.8 Further, the risk of sustaining a serious
overuse injury in this cohort was also greater (Odds Ratio [OR], 1.36).8 This report established
the 3-point classification method for categorizing athletes as low, moderate, or highly specialized
with the underlying premise being that sport specialization runs on more of a continuum and is
less of a black and white image.8 Since this report, evidence has quantified the injury risk of
highly specialized athletes. This cohort was 1.59 times more likely to report a previous history of
any kind of injury and 1.45 times more likely to report an overuse injury.9 Longitudinal evidence
also states that high sport specialization is associated with an increased risk of lower extremity
injury (Hazard Ratio [HR], 1.85).10 Furthermore, training volume is a factor for increased injury
risk of specialized athletes.9,11 For example, participating in a single sport for more than 8
months out of the year increases risk of sustaining an overuse injury.9,11 Other factors that have
proven to be associated with reporting previous injuries related to sport specialization,
specifically in the lower extremity are the following: participation in high competition volume
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(>60 competitions within a year) and participation on a club team.12 When applying sex to the
equation, females were more likely to participate in high competition volume, participate on a
club team, and be classified as highly specialized.12 Although all of these studies are crosssectional with the exception of McGuine et al.10 and thus are unable to establish a cause and
effect relationship, they consistently re-affirm the original statement by Jayanthi et al.8 that
highly specialized athletes have an increased risk of injury compared to low specialized athletes.
Clearly, evidence regarding the consequences of sport specialization as it relates to injury
and its associated aspects have been quantified. However, investigations examining the
influences leading an athlete to specialize have only begun to reach the surface. Padaki et al.13
identified two external pressures that are prevalent among specialized athletes: parents and
coaches. Specialized athletes were more likely to report being told to not participate in other
sports by their coaches and parents.13 Additionally, parents of specialized athletes report directly
and indirectly (i.e. paying for personal training) influencing their child to specialize with the
expectation that they would play at the collegiate or professional level.14 The reality of these
parents’ expectations are misguided. The sport with the highest percentage of high school
athletes that participate at the collegiate level is lacrosse for males at 12.3% and females at
24.1%.15 Additionally, the sport with the highest percentage of college athletes that turn
professional based on the number of draft picks made in various leagues (i.e. NFL, NBA,
WNBA, MLB, NHL, MLS) is baseball with 9.1% and the sport with the lowest is women’s
basketball with 0.9%.16 If parents exert a high level of influence on their child to specialize in
one sport, then it’s possible that they don’t agree with or know the risks of specializing in a
single sport. One could then speculate that if parents don’t believe sport specialization is a
problem or don’t see it as a risk factor for injury, then this could play a role in a child’s level of
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sport specialization. Further, a parent’s perception of why their student-athlete decided to pursue
a single sport rather than play multiple sports has yet to be determined and may bring more
insight into the motivations behind playing a single sport. Therefore, the purpose of this study is
to determine the association between sport specialization classification and parental sport
specialization beliefs. The secondary purpose is to examine independent associations between
factors perceived by parents as influential in determining a student athlete’s decision to pursue a
single sport and athlete sport specialization classification.
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CHAPTER II: LITERATURE REVIEW
During adolescent years, many either have or still are identifying and exploring physical
activities in the hopes of finding something they like to do. Sports is a vast area worth exploring
due to the array of opportunities provided for all individuals. The objective of sports is to
develop a team or individual through the practice of skill, conditioning, and mental training and
express these characteristics by playing against another team or individual. Theoretically, then,
the more an individual commits and dedicates time to the nuances of their sport(s), whether it be
team or individually based, the more they would excel in their craft thereby leading to future
success. The idea of sports specialization is built on this primary basis. However, much debate
remains about what constitutes sports specialization, the role of parental involvement, the
characterization of athletes and parents, as well as the advantages and disadvantages of
overwhelming participation in one sport. Therefore, the purpose of this study is to compare the
prevalence of high school athletes across multiple team sports in a suburban community,
examine the characteristics of athletes who specialize in one sport and their parental connection,
while investigating potential relationships to injury. The aim of this review is to paint the picture
of sports specialization beginning with a description of the sports system and its development in
the United States through cultural and economic lenses, as well as capture the amount of youth
and adolescent sports participation and the factors that influence such involvement. Injury
epidemiology and risk factors among high school adolescents will be discussed including the
risks and benefits of playing sports in general and then specifically in regards to sports
specialization.
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Evolution of Sports
Youth sports became a massive trend 70-80 years ago starting with the development of
little league baseball in 1939 in Williamsburg, PA.19 Until Title IX was passed in 1972, most
opportunities to play sports were for males.19 According to the National Federation of State High
School Associations, female sport participants grew from 294,015 in the 1971-1972 school year
to an astonishing 1,300,169 in the 1973-74 school year–a 442% increase.47 Around the same
time Title IX was passed, there appeared to be a cultural shift in the American family household.
According to a U.S. Bureau of Labor statistics article from 2007 adapted from the Current
Population Survey (CPS) that surveys 60,000 households monthly, labor force participation rates
of women with children under the age of 18 increased from 45% to 55% between 1970 and
1980.43 In 1996, that amount rose to an all-time high of 70% before gradually dipping down.43
Thus, as more women pursued careers outside of the home, there needed to be an outlet that
would keep their children occupied until either parent was done work for the day. This, along
with other factors such as keeping children away from illicit activities, attracted parents to
involve their children in sports.19 Sports are considered a safe haven for youth and adolescents
because they were and continue to be organized and adult-supervised. Moreover, with juvenile
(10-17 years old) violent crime index arrests gradually declining to an all-time low in 2014,36 it’s
possible that sports may have and continue to play a role in this statistic.
In addition to the reasons for sports being attractive due to the aforementioned events, the
industrialization of America also increased sports’ vitality through promotion and business. The
technological advances that improved communication, transportation, and production helped the
growth of our resource supply. Additionally, new jobs in the manufacturing industry proved
attractive for many thereby drawing them into the city and out of rural areas that were dominated
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by agriculture. Instead of working in small shops or farms, numerous individuals were working
for big companies. One of the primary effects of the late industrial revolution was the change in
work time. Between 1900 and 1950, the average number of weekly hours for all workers
dropped from 60 in 1900 to 40 in 1950 and went as low as 35 in 1975.31 The roots of this decline
has been hypothesized to stem from technological advances as well as change in wage
distribution.31 Currently, adults between the ages of 35 and 44 years old spend about 4.1 hours a
day performing leisure activities such as watching television, socializing, participating in sports
or exercise, reading, or relaxing.32 Those between ages 15 and 19 years old spend the most time
in sports, exercise, and recreation than any other age group. Not surprisingly, watching television
accounted for more than half of the time spent on leisure activity.32 Increased leisure time could
allow for more time spent on other extracurricular activities. Extracurricular activities can mainly
be described as after-school activities. However, in the 1930s, non-school programs such as the
YMCA and other national organizations began to take control of competitive youth sport from
public school programs. These organizations created athletic opportunities for individuals of
various skills that school programs could not.18
Currently, there is still a divide between non-school and school sports programs in the
United State since the American government system leaves any unattended responsibilities up to
the states.17 In other words, 50 states may have 50 different policies about the same
responsibility. Funding sports is one of those responsibilities. If the state takes no action to
support sports participation, local authorities are next in line. Given that the formulation and
advertisement of sports participation is left up to local authorities, sport is effectively a “free
market”.17
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There are two types of sports programs that make up this free market of youth sports in
the United States: community-based programs and school-based programs.18 Community-based
programs are largely dependent on fundraising events, non-profit organizations, commercial
sport or fitness clubs, community organization, or agency-sponsored units as sources of
funding.18,19 Categories of youth sports programs include agency-sponsored programs, national
youth service organizations, club sports, and recreational programs. In contrast, school-based
programs include intramural and interscholastic programs.42 These programs are supported in
three predominant ways: commercialization via corporate sponsorship, booster clubs, and
participation, or “pay to play”, fees.21,22 These sources of funding have largely been the product
of American economics, the passage of Title IX, and the industrialization of America, which has
contributed to an uprising of sports promotion through media.
Secondary schools receive funding primarily from local and state sources as opposed to
federal sources.25 For example, about 91% of funding came from state and local sources for K-12
education in 2013.29 When a recession undermines the American economy as in 1980 or 2008,
states will cut spending to many programs in order to balance the fall in revenue that is a result
from decrease in consumer expenditure. Because state and local authorities are the chief funding
sources for elementary-secondary schools, spending on education will shrink. While this impacts
many school’s educational activities, sports are most susceptible to cuts because they’re
considered extracurricular activities.20 When cuts need to be made, schools are challenged to not
only give equal sport opportunities for both genders, it also requires them to have equal spending
due to Title IX. These factors put strain on the athletic budget in many schools creating a
scenario where 82% of schools experience athletic budget pressures according to a national voice
for interscholastic athletic administrators (NIAAA) Survey.38 Due to tight budget requirements,
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school programs will turn to other methods such as corporate sponsorships, pay to play fees,
booster clubs, and fundraising to support the continuation of these programs.
Sports and the Media
Relationships between big businesses and companies trace back to the introduction of the
television. The television has been a source of information and entertainment, such as sports, for
almost a century. According to the US Census Bureau, 9% of households owned a television in
1950. This number sharply rose to 63% within 5 years and 98% in 1980.43 Further, a few years
after the establishment of Entertainment and Sports Programming (ESPN) in 1979 it had reached
4 million homes. By 1986, this number had grown to 37 million.33 This allowed many Americans
to view their favorite sports and players indirectly instead of attending the actual game.
Sports media serves several purposes for its viewers including: the ecstasy of anticipation
leading up to a major sporting event, information on impactful players, history, statistics, and
matchups, stories from players, coaches, and teams in the hopes of facilitating an emotional
attachment, and an overall outlet for individuals to escape daily life.19 However, encircling the
sports media world is the business supremacy. Notably, professional sports team organizations
such as the Major League Baseball (MLB) or the National Football League (NFL) make money
from media. For example, in the 1960s through 1980, the MLB earned $80 million from local
and network electronic media.34 By 1990, however, the MLB had earned $612 million. The NFL
had a similar trend from $167 million in 1980 to $948 million in 1990.34 This substantial growth
in income can likely be attributed to increase in interest in professional sports, the number of
individuals having access to television, and the amount of subscribers to sports channels.34
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The number of individuals having access to television for entertainment, whether its
sports or other entertainment shows, invites businesses to advertise their merchandise. In
addition, businesses can form their commercials to target a specific audience and enhance their
image. Sponsorship also plays a major role in advertisement. A sponsorship takes place when a
company or business builds a relationship with an entity that promotes that company’s image
commercially in exchange for funds, resources, or services.38 According to the international
events group (IEG), in 2015, the sports industry accounts for 69% of the $20.6 billion
sponsorship market in North America.41 In high school athletics, corporate sponsorship is the
second most common sought after form of revenue generation for a school’s athletic budget after
fundraising and participation fees. Fifty-seven percent (n=360) of high schools who responded to
a National Survey indicated that they generated revenue from sponsorships.40 Although this does
not cover the entire cost of athletics within a high school, it covers a large portion of equipment
and supplies as well as maintenance and renovation costs.40
Sports Participation
Constraints to Sports Participation
Two major constraints are involved in high school sports programs that may contribute to
decreased high school sport participation: cost and roster size.18 Inherently, not every studentathlete who wishes to play a sport in school will be accepted on the varsity or junior varsity
team. Due to this, those who do not make the schools teams will likely turn to local and national
organizations to participate.18 Those of affluence who are able to afford private sport
programming from community-based programs will likely have more access to a variety of
options.26 Costs, however, do not escape athletes who play school sports. About 27% of
respondents to the 2013 Sports and Fitness Industry Association (SFIA) participation topline
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survey reported paying two-hundred dollars or more for their child(ren) to play sports in
school.30 In addition, about 57% report an increase in their child’s sports fee compared to the
previous school year.30 These are flat rate fees that allow children to participate in the school
sport. However, it’s important to note that these does not include fees for equipment and other
additional sports fees. In fact, the average cost of for a child’s participation in a school sport
when one includes participation fees, equipment, uniforms, and additional team fees is $381.27
Given the uprising in cost to play school sports, socioeconomic status is an unquestionable factor
that plays a role in sports participation. About 1 in 5 lower income parents, earning less than
$60,000 a year, reported a decrease in their child’s sports participation.27 Conversely, other
evidence shows that sports participation rates are similar in schools who do and don’t have sport
participation fees even when accounting for socioeconomic status28. In a cross-sectional analysis
of sports participation, participation fees did not appear to affect sport opportunities. However,
when accounting for level of poverty at schools based on the amount of students eligible for free
lunch, schools considered to be on the low poverty scale were more likely to have sports
participation fees than those on the high-poverty scale.28 While this study provides an
informative insight into how these fees affect sports participation based on some demographic
variables, their sample only represents Michigan’s public schools. Further studies would need to
examine similar relationships in other state schools to establish consistency across multiple
samples.
Even though pay to play participation fees appear to be on the rise, club organization fees
present a steeper issue. Although statistical data reporting for club organizations is scant because
of the vast number of clubs for multiple sports and therefore difficulty of data collection, news
reports still convey the tip of the iceberg in the terms of cost. For example, a 2011 CBS news
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report24 interviewed the parents of a son who plays travel baseball and a dad who has three girls
playing club volleyball. The parents of the son estimate that they pay $4,000 for baseball, $1,500
in team fees alone and the rest includes travel expenses, equipment, and park fees.24 The
volleyball family estimates that they pay $8,000-$10,000 total per year to play volleyball, with
$1,500-$2,000 attributed club team fees.24 The Dallas Morning News described a family who
spent nearly $15,000-$20,000 to play select softball.23 The report goes on to quote various
coaches who explain that they recruit through club events, which may appear sensible for college
coaches as high school seasons likely collide with their own seasons.23 In the latter article, the
payoff was the scholarship the softball athlete received to go to a top college. According to the
College Board, since 1981-1982 the average price tag of tuition, room and board for a 4-year
public college has increased significantly from about $7,500 to just over $20,000 in 2016.44 For a
private 4-year college, this average cost is more than double.44 Consequently, it would be
practical to view athletic scholarships as an attractive route for many families due to the upsurge
in college costs. Yet, despite this seemingly appealing path many high school athletes do not end
up playing in college. According to the NCAA, the highest percentage of high school athletes
that went on to compete at the collegiate level was 11.9% in men’s lacrosse while the lowest was
2.6% in men’s wrestling.45 For women, the highest percentage of high school athletes that went
on to compete at the collegiate level was 23.4% in women’s ice hockey while the lowest was
3.8% in women’s basketball.45 Further, the chances of a high school athlete receiving a
scholarship is 55:1.46 If adjusting for gender, females have better odds (47:1) at receiving a
scholarship than males (63:1).46 It’s important to note that these statistics only represent “full”
scholarships.46 While the odds are dependent on the sport played, gender, and number of
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scholarships available, it’s unlikely that a high school athlete will receive an athletic scholarship
to participate in sports at the collegiate level.
Factors Influencing Sports Participation
The underlying roots of the growth in sports may stem from social and cultural shifts in
parenting, families, and childhood experiences. For example, since the 1950s there has been an
increase in both parents pursuing careers outside of home or single parents working to support
their families.48 Organized sports after school occupy a child’s time until their parent can leave
work to pick them up. Additionally, those parents would know that their child is in a safe and
productive environment as opposed to involving themselves in other mischievous or illicit
activities. Parents may therefore see sports as a way to spend quality time with their kids,
especially now that the trend for both parents to pursue careers is increasing as opposed to one
parent staying home. Parents may also see sports as an avenue for success, which could boost
their morale in the context of parenting adequacy.48
Sociodemographic characteristics may play a role in an athlete’s development and level
of participation. One prospective cluster study investigated patterns of participation in sports and
other organized activities in order to shed light on how youth development varies with different
combinations of activities.49 Not surprisingly, youth within the sports cluster, defined as “high
participation in sports and low participation in other activities” or sports plus cluster, defined as
“generally high participation in all activities including sports”, were more likely to be part of a
family with parents who received college education or higher and grossed a higher annual
income compared to other activity groups (i.e. school or religious groups).49 Another overarching
key point was the discovery that youths involved in sports plus other activities was most
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associated with positive youth development outcomes such as social connectedness to school,
peers, confidence, academic competence, and positive character. 49
Even though youth development may describe the positive impact of sports and other
activities, it still may not fully explain why youths continue to play sports. The answer may lie in
intrinsic and social factors. Research has consistently shown that intrinsic and social factors such
as developing mastery of a skill or being with friends appear to outrank extrinsic factors such as
winning or receiving awards in creating fun in sport for youth.50,51 One study predicting
motivational outcomes in youth soccer players by their relationships with peers and parents
suggested that the combination of peer, parent, and friend quality of relationships and levels of
acceptance was critical to sport enjoyment, lower stress, and self-motivation.52 However, it
seems that this intrinsic thinking may depend on the age of the athlete as it tends to shift towards
more achievement outcome-based factors as one enters into adolescence.53
Another potential answer to why sport garners many participants is parental involvement.
Parents are the first way children are introduced to athletics since they have the resources to
make this happen. This initial exposure may be referred to as the “sampling years”.55 Parents
then continue to be the keystone of youth development by instilling their values onto their sons
and daughters while fostering sport satisfaction and meaning through encouragement and praise
as presented in the following studies.57-59 In a cross-sectional study examining adolescent sport
value acceptance and the role of parental involvement within the context of that acceptance,
researchers concluded that the most important values to athletes were of the competence and
moral type as opposed to status values such as leadership and winning.57 This is in part due to the
athlete’s perception that their parent’s paid more attention to their moral and competence values.
Additionally, the adoption of parental sport values by their respective adolescents was more
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predictable if the athlete felt that their parent(s) were understanding towards their sport and
exerted praise as opposed to pressure.56 Thus, it would seem that the influence of parents is
profound through the interactions they have with their adolescent athlete. Other evidence also
suggests that it’s the parent’s support through encouragement that exerts the greatest influence
on an athlete’s enjoyment and importance of their sport.57
In regards to the pressure felt by parents, the literature shows that pressure appears to
have a negative consequence on sport involvement.58,59 For example, a systematic review
included 43 empirically based studies that assessed dropout or the intention to dropout of sports
in 5-19 year-old individuals.58 The authors used the leisure constraint theory to allow for the
synthesizing of their results into three categories: intrapersonal constraints defined as “internal
states and attributes that are important in forming the desire to participate in or have a preference
for a particular activity”, interpersonal constraints defined as “social factors that affect leisure
preferences resulting from interactions with others”, and structural constraints defined as
“external factors that interfere or disrupt the connection between preferences and
participation”.58 Results showed that the most frequent intrapersonal constraints identified as
reasons for dropping out of sport were lack of enjoyment and low perception of physical
competence. The most frequently cited interpersonal constraint was ‘pressure’ from others such
as coaches, peers, and parents. The top most identified structural constraints were time and
injury.58
Moreover, the degree of pressure may be perceived differently from the child than the
parent. One study compared 9-11-year-old children and parental perceptions of parental support
and pressure and how these perceptions influenced enjoyment in hockey.59 They also examined
the differences and similarities of agreement level in parental involvement in the child’s sport,
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enjoyment of the sport, and the child’s skill. The researchers showed children and parents
disagreed with how much pressure was received by the child with children reporting
significantly higher scores on measures of pressure from their father (p = 0.001) and mother (p =
<0.001) compared to the parents.59 It’s also interesting to note that parental pressure specifically
from the father, not the mother, was negatively associated with the child’s general feelings about
the sport. However, support from either parent was not associated with the child’s general
feelings about hockey.59 From regression analyses, a father’s perception of their child’s skill was
predictive of a child’s perception of skill.59 The father-child agreement about parental pressure
was also predictive in the child’s general feelings about hockey.59 This evidence displays the
profound role that fathers play in their child’s sport life. One explanation proposed by the authors
for this could be that the sports atmosphere is where fathers tend to show dominance because it
expresses their masculinity and it gives them a chance to bond with their child outside of the
house.59
Overall, the previous evidence suggests sports play a role in positive youth development
by promoting social connectedness, increasing confidence and character, as well as boosting selfesteem. Further evidence, as previously stated, reveals that parents have an immense role in how
youth feel about the sports they play and the values that they embrace. These values could affect
the characteristics of the sports adolescents play such as the type, the volume, and the level.
Therefore, the importance of parental involvement in sports cannot be underestimated.
High School Athletic Injury Epidemiology
It has been clearly demonstrated that youth sports participation has increased over the
past few decades and potential reasons for this growth were discussed in relation to the overall
aim of this review. Theoretically, an increase of sports participation results in an upsurge of
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injury incidence since more individuals are being exposed to potentially injurious environments.
In the 2014-2015 High School sport-related injury survey, for every 1,000 athlete exposures 2.13
injuries would occur.60 Unfortunately, injuries may result in time loss and long-term costs. As a
result, sports injuries have received much attention in the literature in the attempt to describe
these consequences for the athlete, present the level of economic burden sports injuries put on
athletes and their families, and promote injury prevention strategies to alleviate these
consequences. These injury prevention strategies are the result of a 4-step process defined by
Van Mechelen et al61.: 1. Establish the extent of the sports injury problem through
epidemiological studies, 2. Mechanisms and factors that play a role in sports injuries must be
identified, 3. Commence with injury preventative efforts to moderate these factors, and 4. Assess
the effectiveness of the injury prevention strategies by collecting further injury epidemiological
data to show differences before and after the intervention.61 The concerns with this approach are
many. First, epidemiological studies of sports injuries may not use a consistent definition of
“injury” and the methods of these studies may also not represent the target population. Therefore,
the results of the studies may vary and be difficult to compare.62 Second, identifying risk factors
imply linear relationships to the outcome variable and may disregard other variables that may
introduce an interaction. Third, injury prevention strategies may only target one variable in the
web of many that contribute to injury. With the latter two concerns, it may prove problematic to
discern the magnitude of contribution that each variable has in the incidence of sports injury.62,63
However, before the aforementioned concerns were voiced, the documentation of high
school athletic injuries has been demonstrated since the turn of the 21st century. For example, in
2006 the CDC reported that high school athletic injuries account for approximately 2 million
injuries annually.64 Additionally, the estimated healthcare cost of high school sports injuries
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sustained by varsity athletes in North Carolina was reported to be $13.7 million and about $2733
per athlete.65 While this sample does not account for all levels of high school athletes nor is
nationally representative of all US varsity athletes, it gives a snapshot of the direct financial
burden that sports injuries may have on families.
Since the 2006 CDC report of annual athletic injuries, many epidemiologic studies were
performed to demonstrate the injury rate and characteristics of injuries in high school athletes.6669

For example, the rate of severe injury, defined as any injury that resulted in the loss of more

than 21 days of sports participation, in high school athletics was 0.39 per 1,000 athletic
exposures (AEs).66 Among sex comparable sports, females had a higher injury rate compared to
their male counterparts (0.29/1,000 AEs vs 0.23/1,000 AEs).66 Not surprisingly, the severe injury
rate was higher in competition (0.79) than in practice (0.24).66 Additionally, the most severe
injured body part was the knee followed by the ankle.66 This was also true in another
epidemiological study examining injury rates between practices and competition where the
injury rate in competition was higher (4.63/1,000 AEs) compared to practice (1.69/1,000 AEs).67
In sex-comparable sports, females had a higher rate of injury in competition than their male
counterparts. The body region commonly injured was the lower extremity, specifically the ankle
(22.7%, n=324,969).67 To add to this body of evidence, the rate of injuries requiring surgery was
reported to be 1.45/10,000 AEs.68 Again, among sex-comparable sports, females had a higher
risk of needing surgery (1.24) than their male counterparts (0.94).68 Further, the rate of injuries
was higher in competition (3.23) than in practice (0.79).68
Breaking down injuries by mechanism may prove useful in understanding their
prevalence. For example, the rate of overuse injury among high school athletes reported by an
epidemiological study comparing overuse injuries in collegiate and high school athletes using the
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NCAA injury surveillance system and the high school reporting information online database was
found to be 1.64 per 10,000 athlete exposures (n=3168 injuries) during the period of 2006-2007
to 2012-2013.69 In high school athletes, the top 3 body parts most likely to sustain overuse
injuries are the lower leg, knee, and the foot/ankle.69 These 3 body parts accounted for over half
the overuse injuries reported for high school athletes in this study. Across sex-comparable sports
in high school, females always had a higher rate of overuse injury.69 The two most common
diagnoses of overuse injuries in high school athletes were muscle/tendon strain (33%, n=3165)
and tendinitis (25%, n=3165) though a muscle/tendon strain is generally thought to be an acute
injury.69 This was also true in college athletes (19%, 23% n=3554 respectively), but at a reduced
level.69 This could be due in part by the increased severity of injury in college athletes as shown
by the 20.4% (n=3554) of collegiate athletes who took longer than 21 days to return to play
compared to 7.7% (n=3165) of high school athletes.69 Moreover, it’s been documented that
skeletal maturity is still occurring in high school athletes when these injuries occur.70-72
Given the results of these epidemiological studies it’s apparent that the lower extremity
sustains more injuries than other body segments, being female may increase one’s risk of injury,
and playing in a organized sport competition may also increase one’s risk of injury. The latter
two conclusions could be identified as examples of risk factors for future research among sports
injuries. This brings us to our next step within the 4-step approach described by Mechelen et al.61
Risk factors can be divided into two categories: intrinsic and extrinsic.62 Extrinsic risk factors are
environment-dependent and can include examples such as rules and regulations, weather, gender,
and playing surface.62 These factors do not tend to be modifiable and are thus not attractive to
study. Intrinsic risk factors, however, are athlete-dependent and can be modifiable or nonmodifiable.62 This category can include examples such as previous injury, biomechanics, muscle
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strength, muscle flexibility, and fitness level.73,74 Risk factors may be specific for certain injuries
to body segments. For example, specific anthropometric, neuromuscular, and biomechanical risk
factors such as BMI75, knee valgus76 and internal rotation positioning77, decreased gluteus
medius strength78, and low knee separation distance during a drop jump task79 have been
identified to be risk factors for knee injuries.
Although it is impossible to effectively prevent all injuries in sport, reduction of injuries
can be accomplished. Injuries represent a multifactorial event that can be a product of intrinsic
and extrinsic factors. One such extrinsic factor that may contribute to athletic injuries is sports
specialization.
Sport Specialization
The Definition and Roots of Sport Specialization
Sport specialization can be defined as “year-round intensive training in one sport at the
exclusion of others”.1 The goal of specializing in a field of study, much like doctors and surgeons,
is to achieve excellence in a particular set of skills with the hopes of achieving an elite level
status.1,80 Authors have remarked that using a continuum may be helpful in further defining sport
specialization and identifying athletes at increased risk of injury8. The idea of sports specialization
being put on a continuum as opposed to a black and white picture through an observational study
performed by Bell et al.12 The authors determined that multiple factors influenced an athlete’s level
of sports specialization. Included among these factors were classification methods: self-classified
versus the 3-point scale proposed by Jayanthi et al.8 They found that athletes who self-classified
themselves were more likely to be a “multi-sport” athlete as opposed to a “single-sport” athlete.
Comparing the two classification methods revealed no significant associations thus lending
support to the difficulty of classifying athletes into categories. For example, 8.6% (N=26) were
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self-classified as single sport, but were placed in the low specialization category.12 On the other
hand, 24.2% (N=73) of athletes self-classified themselves as a multisport athlete, but were placed
in the high specialization category based on the 3-point scale.12 Generally, logic would deem single
sport athletes as the most likely to be high specialized, but it appears that the degree of
specialization varies regardless of single sport or multisport classification.
In the context of sport specialization’s cited definition1, there remains to be issues
associated with its connotation and word choice. First, the definition appears to act as a black and
white label of single sport athletes as opposed to a continuum that includes multisport athletes on
the other end. Secondly, the definition does not quantify “intensive” or “year-round”, which
makes it difficult to categorize those who may specialize in one sport. Thirdly, the gross
implication of the definition does not detail the type of playing an individual is involved in
throughout the year (i.e structured vs. unstructured) and disregards the element of recovery in the
context of athletic performance. How much training an athlete must participate in to count
towards the “year-round” parameter and what that training has to consist of to be counted as
“intensive training” (i.e. strength and conditioning vs. deliberate practice) remains to be seen.
With a consensus yet to be reached about this definition, it may be difficult identify athletes who
specialize.
Other authors present a different perspective on specialization that may influence the way
we define it. In a qualitative study of talented athletes, Côté55 stated that specialization was 1 of 3
stages in athletic development. In this stage, an athlete chooses to solely focus on and commit to
one sport while decreasing their time spent on other activities.55 Similarly, Bloom81 notes that in
the second phase of athletic development, which encompasses the period of preparation for
developing talent, the young individual begins to commit to an activity full-time. However
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neither of these perspectives appear as popularly cited as the investigation that led to the “10,000
hour rule” – a rule emphasized in Malcolm Gladwell’s book Outliers: The Story of Success (ref).
This rule made its appearance into the world in 1993 when Ericsson et al.82 proposed a minimum
volume of deliberate practice to attain expert status in a given field. The authors concluded from
their study of elite musicians that 10,000 hours over 10 years of deliberate practice, is necessary
to become an expert in a particular area.82 While putting expertise on a more objective level
appears pleasant and tangible, it’s unrealistic to extrapolate this idea to other domains such as art
or sports. In fact, this idea has since been debunked by recent research in 2014117 and 2016118
where researchers contended that deliberate practice, specifically related to sports, only
explained 18% of sports performance.117 The authors speculated that other factors such as
genetics and psychological traits must also play a role.117,118
The Encouragement of Sports Specialization
Encouragement of sports specialization can come in many forms such as hearing stories
about professional athletes “starting young” or watching the fame and success of professional
athletes through the television.83 In another example, parent’s over-involvement in the youth’s
sport in the hope of driving their success may be influenced by parenting adequacy.48 Parents may
be held to believe that their parenting is effective based on their child’s success. Therefore, sport
specialization may be highly encouraged by parents for their own satisfaction.48,84 It’s also possible
to speculate that identifying talent at a young age may push a parent or a young athlete to pursue
a single sport. On the other hand, per the 10,000 hour rule, talent may try to be created by
specializing in a single sport. The narrow vision of this logic, however, does not account for the
role of genetics.
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The Benefits of Sports Specialization
Skill acquisition and the optimization of motor skills is observed to be a benefit in regards
to sport specialization.87 As theory would dictate, the more practice you have with a skill, the more
enhanced that pattern will become. Given that most athletes do not make it to the collegiate or
even professional level1,29, it would seem prudent to begin deliberately practicing a sport early in
order to attain a high level of skill.
Deliberate practice includes highly structured practice activities designed to improve an
individual’s current level of performance.82 A widely cited study showed that those who
achieved a high level of performance were also the individuals who were exposed to their
practice early and began deliberate practice early.82 The issue with this model in which the
dominant theme is expert attainment is a result of large amounts of deliberate practice is that the
subtle ways of how to achieve those hours goes unnoticed. For example, one cannot expect a
child at the age of 8 to practice the same amount of time as a teenager at the age of 13. From a
developmental perspective, they would be in different places.
Other discussed benefits thought to be related to sport specialization may include the
following: better coaching and skill instruction, improved time management, structured use of
time, enjoyment of sports and talent development.83 Finally, the obvious benefit of sports
specialization is simply being involved in physical activity. From a physiological perspective, the
health benefits of physical activity have been well documented in adults88 and youth.89,90
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The Risks of Sports Specialization
Overtraining. Hans Selye’s theory of general adaptation syndrome91 is the root of how we
train our bodies to become bigger, faster, and stronger. His experiment in rats revealed that when
various agents are applied (i.e. excessive exercise, spinal shock, sublethal doses of drugs), their
body’s will defend themselves. In other words, when exposed to an external stressor, the subjects
responded in a manner appropriate to bring their body back to homeostasis.91 Additionally, the
rat’s body prepared itself for another bout of stress specific to the one it received before. This
defense mechanism is broken down into three stages: alarm, adaptation or resistance, and
exhaustion. The alarm stage produced several changes in the body’s organ size, connective tissue,
muscular tone, temperature, and accumulation of transudate within 6-48 hours of the applied
stressor.91 This systemic response enables the body to survive and remove the stressor as quickly
as possible. The adaptation or resistance stage constitutes a large hormonal response in an effort
to recover from the stress applied to the animal. Selye also discovered that if the external stressor
applied to the body is too great either in frequency, duration, or intensity, the body will be unable
to recover and exhaustion will occur.91 Training as it relates to sports can be considered an external
stressor on the body. The body adapts to a stressor and builds up its tolerance so that if the stressor
is applied again, the body is ready for it. This is the basic principle that is, or should be, considered
for all types of training.
Similar to the stage of exhaustion in the theory of general adaptation syndrome is the
concept of overtraining in sports. Overtraining, according to a joint consensus statement by the
European College of Sport Science and the American College of Sports Medicine, can be
defined as an “accumulation of training and/or non-training stress that results in long-term
decrement in performance capacity with or without related physiological or psychological signs
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and symptoms of maladaptation in which restoration of performance capacity may take several
weeks or months”92. This is different from overreaching in that the “accumulation of training
and/or non-training stress results in a short-term decrement in performance capacity with or
without related physiological or psychological signs and symptoms of maladaptation”.92
Overreaching may be appropriate in training to elicit a response that, with the appropriate
recovery, boosts the capacity of the individual.92 These terms are also different from “burnout”
and “staleness” although staleness may be closely synonymous with overtraining. Burnout
“describes a negative emotional reaction to sport participation whereas staleness indicates a
disorder where maladaptive physiological responses to training are present”.93 In other words,
high levels of stress from several external sources such as the physical response from strenuous
training or emotional responses to school, friends, and other relationships can affect an
individual’s performance if not recovered from properly. If these stresses are prolonged, the
individual may begin to display adverse physiological and psychological effects, most notably
decreases in performance.92
Research regarding the prevalence of overtraining and staleness in youth athletes is
present.94-99 For example, the prevalence of nonfunctional overreaching in young English
athletes was 29% (N=376) with the incidence being higher in individual sports compared to team
sports.94 Further, about 35% of adolescent swimmers across various countries (N=231) reported
being “stale” for an average length of about 4 weeks.95 However, as the aforementioned
definition states, non-training stress may play a role in overtraining or overreaching. Gustaffsson
et al.96 performed a cross-sectional study examining psychological burnout variables in
individual and team sport adolescent athletes. The frequency of male athletes participating in
team sports scored significantly higher than males participating in individual sports on all
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burnout variables.96 Additionally, more males playing team sports were categorized in the high
burn out category than their individual sport counterparts.96 This was not the same for females,
although the differences between groups were small. Further, the frequency of female athletes
participating in team sports scored slightly lower on all burnout variables compared to females
participating in individual sports.96 Regardless of the differences in sample sizes of individual
sports and team sports with respect to each gender, these results convey that the psychological
stresses can contribute to burnout in team sport athletes. These results were contradictory to
arguments made that individual sports require more effort, resources, and time.97,98
The implication of overtraining is that it represents the accumulation of too much stress
and as a result the body is unable to recover. As high school athletes, the sources of mental and
physical stress are vast and may include school, family, friends, homework, sports, and other
extracurricular activities. Overtraining or burnout may lead to injury and possibly eventual
dropout of youth sport.5 Given the many directions that stress can come from, it is not difficult to
see that sports specialization could be connected to overtraining, burnout, and overuse injury.
Injury Risk and Underlying Contributions
Sports specialization has been suggested to be a root association to athletic injuries,
especially overuse injury. Jayanthi et al.8 studied factors associated with increased risk of youth
athletes ages 7-18 years old through a case-control study. Age, degree of specialization, total
physical activity time, and total organized sports activity time appeared to be positively
associated with injury.8 Most importantly, this was the first study to conclude that single-sport
specialization was an independent risk factor for injury and “serious overuse injury”, but not
acute injuries. Specifically, those who were identified as highly specialized had an increased risk
of developing serious overuse injuries (OR, 2.25; CI, 1.27-3.99; p<.001).8
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The 3-point scale for classifying athletes into sport specialization categories.8 The scale
determined what category of specialization an athlete was classified into based on the following
3 questions: 1. Do you train in your primary sport 8 or more months out of the year?, 2. Do you
consider your primary sport more important than other sports?, 3. Have you quit other sports to
focus on your sport?. One point was given for every “yes” an athlete responded with. Three
points corresponded with high specialization, 2 points with moderate specialization, and 0 or 1
point with low specialization.8 With this in mind, the scale appears to contrast the definition of
sport specialization cited by Malina et al1 to some extent. This scale opens the door to multisport athletes by using the phrase “primary sport” thereby suggesting that an athlete can still
specialize even if they play multiple sports whereas the definition explicitly states “…one sport
year-round at the exclusion of others”.1 Thus, in the case of the multi-sport athlete, they may still
train their primary sport more than 8 months out of the year, consider their primary sport more
important than other sports, and have quit another sport to now focus on a primary and secondary
sport. Re-assessing the sports specialization definition may prove necessary for future studies.
Other evidence that sport specialization is linked to injury was produced by Hall et al.100
suggesting that specializing in a single sport increased the risk of patellofemoral pain syndrome
1.5 times. Strikingly, specific diagnoses such as Osgood Schlatters disease, Sinding-Larsen
Johansson disease, and patellar tendinopathy were 4 times as likely to be sustained by single
sport athletes than multisport athletes.100 Specializing in an individual sport seems to further the
risk of injury according to Pasulka et al.101 as these individuals sustained more overuse (44.3%
vs 32.3%) and serious overuse (23.4% vs 11.6%) injuries compared to specialized single sport
athletes who participated in team sports.101 The authors also reported that the top 3 team sports
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most frequently populated with “single-sport specialized” athletes were the following: soccer,
basketball, volleyball.101
More recent research has begun to lend support to the notion that specialization is an
independent risk factor for injury.10,12 One study concluded that club participation outside of high
school sports and competition volume were associated with a history of lower extremity injury
(LEI).12 In the context of the latter, a high annual competition volume (>60 competitions)
resulted in a two-fold increase in the odds of an athlete reporting a history of LEI.12 The first
prospective study about high school athletes and sport specialization was published in 2018.10
These authors reported that the incidence rate of sustaining a lower extremity injury in a highly
specialized athlete was 85% compared to athletes in the low specialization category.10 Another
study funded by the National Federation of State High School Associations (NFHS) reported that
athletes were twice as likely to have previously sustained a LEI if they specialized in a single
sport compared to those who did not specialize.102
High injury risks in youth athletes are not exclusive to sports with a lower body
emphasis. A 5-fold increase in injury risk has been reported for adolescent pitchers who pitched
8 or more months out of the year.103 In addition, a 4-fold increase of injury risk was found in
those pitchers who pitched more than 80 pitches per game.103 Others have noted in a prospective
study that pitching more than 100 innings over at least 1 year elevated the odds of sustaining an
injury by 3.5 times.104 Although these studies did not assess sports specialization within their
sample, it must be noted that the playing time throughout the year (i.e. 8 or more months out of
the year, 100 innings over at least 1 year) lends evidence to the idea that high volume can lead to
overuse injuries. Other research supports this notion that training volume plays a role in overuse
injuries especially if sports specialization is a factor.9 Eight months or more of participating in
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organized sports appears to be a threshold whereby if above this mark, a young athlete is more
likely to be injured.8,9,12
Given the definition of sports specialization and the aforementioned evidence, it appears
that the specialized athlete invests too much in one sport to the point of adversity. Theoretically,
the more sports exposure you receive, the higher the injury risk. This has been quantified in high
school adolescents by Rose et al.105 The authors contend that as the weekly hours of athletic
exposure, defined as the average number of hours per week of participation in the subject’s top 3
activities within the past year, exceeded 16, the odds of sustaining a sports injury needing
medical treatment elevated 8-fold.105 This is double the odds of sustaining a sports injury if one
was to average 7-10 hours of athletic exposure per week. Location of residence, weekly hours of
exposure, BMI, and ethnicity all appeared to have a part in the prediction of injury within this
study.105 However, the study did not use specialization as an independent variable and the
researchers asked about athletic exposure in the top 3 activities of each individual. These
activities may not all represent organized sport activities. Additionally, it is important to note that
sports and recreation injuries (SRI) were collected, which is not specific to injuries resulting
from organized sports. Therefore, in regards to sports specialization, these results do not lend
much evidence. Despite this, one may conjecture that if an adolescent individual participates in 3
activities for more than 16 hours per week on average thus having an elevated risk of sustaining
a sports injury that needs medical treatment, then it may be possible to suggest too much sports
physical activity participation is detrimental to adolescent health. An insinuation such as this
would then imply that the volume of participation in sports that is the root of injury risk
regardless of playing one or multiple sports.
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On the other hand, it may be the absence of rest and recovery that may be the root of
these injury rates. One author demonstrated that those who played sports all year long had a 42%
increased risk of sustaining an overuse injury.106 This risk was still present regardless of whether
the individual played the same sport or played multiple sports throughout the year.106 Perhaps a
solution to high volumes of training is providing recommendations and implementing practices
that allows adolescent athletes time to recover from physical training.
Other factors may have a place putting an athlete at risk for developing an overuse injury
such as overscheduling107 and socioeconomic status108. Dugar et al.108 showed that
socioeconomic status may play a role in those youth athletes who sustain overuse injuries. Those
youth athletes who were part of a family with a higher income are 68% more likely to sustain
overuse injuries than those with a lower income.108 In addition, those who could afford private
health insurance were twice as likely to be highly specialized in one sport while also showing
decreased amount of free play time compared to those with public health insurance.108 Thus, if a
family has the financial resources to gain access to more training opportunities, the athlete would
increase their athletic exposure and therefore the potential for injury. Luke et al.107 has described
fatigue-related effects of overscheduling and its implication to injury. Increased practice time 48
and 72 hours prior to injury were not associated with fatigue-related injuries. This could be due
to multiple factors such as sport format and organization, season of play, lifestyle, as well as
activity parameters (i.e. intensity, duration). Overuse injuries were associated with athlete and
parent perception of too much play or training without enough rest between sessions.
Interestingly, sleeping fewer than 6 hours was related to all fatigue-related (overuse and acute)
injuries, but it was not specific to fatigue-related overuse injuries.107
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Clearly, time invested into sports as in the case of a specialized athlete may pose a risk
for injury. While injuries will always remain multifactorial, the volume of training must be taken
into account with overuse injuries. In an effort to reduce the likelihood of these injuries, the
recommendations below have been provided.
Recommendations
Recommendations about sports specialization are still inconsistent in that more evidence
is needed from high quality longitudinal studies. For example, Jayanthi et al.2 provided a level
“B” evidence from the Strength of Recommendation Taxonomy (SORT) for the statements that
sports specialization should be delayed until early adolescence to reduce the risk of injury and
psychological stress and that sports specialization is necessary for elite skill development.2 Other
recommendations include the following: having a total of 3 months off in the calendar in
increments of 1 month to allow for recovery and having at least 1-2 days off per week to
facilitate recovery and reduce the likelihood of injury.7 However, some recommendations such as
planning for long-term periodization87 may prove unrealistic because this would require hours of
training and experience from coaches and parents that is not possible due to financial and time
constraints.
Conclusion
Sports have been a main source of entertainment and expression of physical activity in
the United States. High school sports in particular has made an impressive growth in the past
century due to political and economic groundworks. Unfortunately, increased participation in
sports has led to the need to injury research. Risk factors such as sports specialization has been
an issue that needs prompt attention. The risks of injury, exhaustion, and psychological distress
need to be weighed against the potential benefits of enhancing one’s sports skills, attaining elite

30

status, or earning a collegiate scholarship. Specializing in one sport appears to be a double-edged
sword. Investing the majority of your time in one activity can result in the sacrifice of time with
other social and educational activities. Information regarding sports specialization and its risks
must be circulated throughout the sports community in order to inform parents and coaches. By
doing so will enable these influential figures to make appropriate decisions and have realistic
expectations of youth athletes. Parents serve as one of these influential figures. They’re catalyst
for sport participation and may influence a child’s enjoyment and perceived competence in sport.
It is therefore the purpose of this study to provide more information about the characteristics of
specialized athletes, what factors parents perceive to be the most influential to their athlete in
deciding to pursue a single sport rather than multiple sports, and predict sport specialization
classification based on parental beliefs.
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CHAPTER III: METHODS
Study Design
This study is of a cross-sectional design through a questionnaire. These questionnaires
were adapted with permission from previous authors of sport specialization research.12 We
examined the association between parental sport specialization beliefs to high school athlete’s
sport specialization classification. We also investigated independent correlations between sport
specialization classification and parental perceived influential factors that may have played a role
in an athlete’s pursuit of a single sport.
Participants
Local school districts were contacted for approval to conduct research within the high
schools. The schools were chosen because they were able to represent multiple levels of a sport
(varsity, junior varsity, freshmen) and were convenient to the researchers. A comparison of the
student body of the 2 high schools can be seen in Table 1. Eligibility criteria required
participants to be between 13-18 years old and on a freshman, junior varsity, or varsity high
school athletic team roster for the 2017-2018 academic calendar year and a parent or guardian of
the student-athlete willing to participate. Participants were recruited from the following sports:
boys’ soccer, girls’ volleyball, girls’ basketball, and boys’ basketball. We chose these sports
because they could be played in multiple seasons and they represented the team sports that most
frequently have highly specialized athletes.101 Fifty-seven high school student-athletes (25
females, 32 males; mean age 15.6±1.6) selected onto freshmen, junior varsity, or varsity teams of
soccer, volleyball, and basketball and their parents (34 females, 23 males; mean age 46.9±5.2) of
two large (mean student size = 1,805) public suburban schools participated. Descriptive statistics
about the student and their parents can be found in Tables 2, 3, and 4.
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Table 1
High School Student Body Demographics
School Size
Large* (n=1,945)
School Type
Public
White
70%
Black
10%
Hispanic
7%
Hawaiian Native/Pacific
0.2%
Islander
American Indian/Native
0.3%
Alaskan
Asian
7%
Two or More Races
5%
Note. *Data from 2013-2014 enrollment109,110

Large* (n=1,553)
Public
76%
12%
5%
0.2%
0.5%
1%
5%

Table 2
High School Student-Athlete Characteristics
Descriptive
Gender (n=57)

Category
Male
Female

Frequency
32
25

Percent (%)
56.1
43.9

Age (n=57)

14 years old
15 years old
16 years old
17 years old

13
13
14
17

22.8
22.8
24.6
29.8

Grade (n=57)

9th
10th
11th
12th

16
12
14
15

28.1
21.1
24.6
26.3

Self-Sport Classification
(n=57)

Single Sport

31

54.4

Multi-Sport

26

45.6
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Table 3
Parent Age
Descriptive
Parent Age

Min, Max
33, 59

Mean
46.9

Standard Deviation
5.2

Table 4
Parent Characteristics
Descriptive
Gender (n=55)

Category
Male
Female

Frequency
23
34

Percent (%)
40.4
59.6

Highest Level of Education
of you or your spouse (n=55)

High School/GED

5

8.8

4-year College Degree
(BA/BS)
Graduate Degree (MS,
MA, MD, PhD, JD, MBA
etc)

26

45.6

24

42.1

Did not play sports

3

5.3

Pre-High School (youth
leagues
High School
College

7

12.1

36
9

63.2
15.8

Highest Level of Organized
Sports Participation (n=55)
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Procedures
Questionnaires were discussed and disseminated at parent meetings in the beginning of
each respective sports’ season. In some cases, due to scheduling, surveys were discussed and
disseminated directly to the student-athletes to bring home to their parents. Two surveys were
given to participants who volunteered to participate – one for the student-athlete to complete and
one for a parent or guardian to complete independently of each other. We requested that at least
one parent or guardian complete the survey. If a student-athlete had two parents, only one parent
completed the survey. If a family had multiple athletes selected onto the same school team,
different parents would complete the parent/guardian survey for each child. The questionnaires
were cross-referenced between the student-athlete and their parent or guardian through a
mutually created identification number in order to maintain anonymity. This study was approved
by the Illinois State University Institutional Review Board. Informed assent and consent was
acquired before participation.
Instrumentation
Parents were given a similar survey as the students (see Appendix A and B) detailing
their demographics, attitudes and beliefs about sports specialization as well as their studentathlete’s sports career characteristics (i.e. volume of play, injury history etc.). The aim of
disseminating similar surveys were to cross-reference answers to enhance accuracy of collected
data. A glossary of terms and within context definitions were provided to help participants
answer the questions within the survey. Further, athletes were classified as “high”, “moderate”,
or “low” specialization categories based on a 3-point scale classification described in previous
literature.8,12 This scale classifies an athlete at a certain level of sport specialization based on an
athlete’s response to the following 3 questions: 1. Do you train more than 8 months out of the
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year?, 2. Do you consider your primary sport more important than other sports, 3. Have you quite
other sports to focus on your sport? One point was awarded to each question the athlete answered
“yes” to. If an athlete garnered 3-points then they were classified as highly specialized. If they
had 2 points then they were moderately specialized and if they had 0 or 1 point then they were
considered to be low specialized. The 3-point scale was utilized to delineate sports specialization
levels among athletes since the self-classification method presented limitations in previous
research.12 However, it is recognized that student-athletes may play multiple school sports in one
calendar year. Therefore, participants were asked to self-designate themselves as single or multisport athletes. Participants were classified using the 3-point scale regardless of multi-sport or
single sport designation.
Statistical Analyses
Overall data was summarized in terms of means, standard deviations (± SD), frequencies
and percentages, and odds ratios (ORs). Correlation analyses were used to detect associations
between level of specialization and parent perceived influential factors driving their athlete’s
decision to pursue a single sport only in those athletes who self-selected themselves as singlesport athletes. Two separate ordinal regressions were used to predict student athlete’s
classification of specialization based on parent’s beliefs towards sport specialization. We used
the following two questions to define a parent’s belief towards sport specialization: “Do you
think early sport specialization is a problem in youth sports?” and “rate your agreement with the
following: participating year-round in a single sport increases my child’s chance of sustaining an
overuse injury”. A parent’s response towards each questions represented our independent
variable while student-athlete classification of sport specialization based on parent responses was
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used as our dependent variable. Alpha level was set at p <0.05. All statistical analyses were
completed with SPSS statistical software (v 24.0; IBM Corp).
Data Reduction
Of the 57 parents who were included in the regression analyses, only 1 data point was
missing due to incompleteness of that parent survey. Frequencies of each sport specialization
category and parent’s responses to the questions used as data points in the ordinal regression can
be found in Tables A1, A3, and A4.
Due to the small sample size of the study, responses to the questions used to identify
parental beliefs towards sport specialization were merged into the following: “disagree”, “no
opinion”, “agree”; “not a problem”, “no opinion”, “a problem”. This was performed in
preparation for the regression analyses.
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CHAPTER IV: RESULTS
The ordinal regression analyses demonstrated that each final model did not have a
significant improvement over the general model (χ2=0.68, df=2, p=0.71, χ2=5.51, df=2, p=0.06)
(Table A5). This result is amplified by the pseudo R2 values, which indicate that parent’s
category of agreement trivially explains an athlete’s level of classification (pseudo-R2:
Nagelkerke=.014). This also appears to be the case in the context of parent’s belief that early
sport specialization is a problem (pseudo-R2: Nagelkerke=.106). In addition, the odds ratios
between levels of specialization based on parental beliefs were not consistent (Table A6). When
a parent responded that early sport specialization was “a problem”, the odds of a student athlete
being classified as highly specialized was 3.22 times higher than if a parent responded that early
sport specialization was “not a problem”. Further, when a parent responded that they “agreed”
with participating in one organized sport year-round increases their child’s likelihood of
sustaining an overuse injury, the odds of a student athlete being classified as highly specialized
was 1.51 higher than if the parent responded they had “no opinion” on the matter (Table A6). In
regards to the study’s second objective, factors perceived by parents as influential in determining
a student athlete’s decision to pursue a single sport are the following: need to stay competitive
with other children (rs=0.636, p=0.01), better chance to receive a scholarship/contract (rs=0.501,
p=0.01).
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CHAPTER V: DISCUSSION
Previous research has attempted to quantify parental influence in regards to
specialization.14 Approximately 18% of specialized parents admitted to influencing their child to
specialize “a lot” or “very much”.14 Since parents appear to exert some level of influence over
their children’s sporting careers, we attempted to see if parent’s beliefs towards sport
specialization could explain how their child was classified. The following two questions were
used to describe parental beliefs towards sport specialization: 1. Do you think early sport
specialization is a problem in youth sports; 2. Rate your agreement to the following: playing a
sport year-round increases my child’s risk of sustaining an overuse injury. Each of the
aforementioned questions have gained a substantial amount of evidence-based recommendations
and perspectives – most of them warning about the risks associated with specializing.3,4,6-12 Our
results did not support our hypothesis in that parental sport specialization beliefs were associated
with athlete sport specialization classification given that each model was not able to predict
better outcomes over the general model. However, two important points to take away from this
study are the following: the odds of an athlete being moderately or highly specialized when
parents responded that early sports specialization is “a problem” in youth sports is 3.22 than if a
parent responded “not a problem” and the odds of an athlete being moderately or highly
specialized when parents respond that they “agree” that their child’s likelihood of sustaining an
overuse injury is increased if they play one organized sport year-round is 1.51 more times than if
their parent had “no opinion” on the matter. This appears counterintuitive as one may think that
if a parent believes early sport specialization is a problem then they would be less inclined to
have their athlete be highly specialized. Similarly, only 41% (n=23) of parents, regardless of
their child’s specialization classification, in this sample agreed that playing one sport year-round
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increases their child’s odds of sustaining an overuse injury. Of those parents who responded
“agree”, 34% (n=8) classified their child as being highly specialized. Thus, it would appear that
even though some parents agree that their child has an increased risk of sustaining an overuse
injury, it may not be influential enough to curb their athlete’s year-round participation in one
organized sport. Perhaps parents believe that high school is the time to express interest in one
sport in order to boost one’s athletic collegiate career chances thereby outweighing the risk.
Further, with “no opinion” being the next frequent response, it may signify that parents do not
have enough information about the topic to be able to form an opinion.
Sport specialization is defined as “intense training of one sport year-round
exclusively”.1,2 While this definition has been consistently utilized in the literature8-12, it is
difficult to quantify the parameter “year-round”. It appears that playing one sport 8 months or
more out of the calendar year puts an athlete at an increased risk for sustaining any injury9,11,12,
especially lower extremity.10 It thus seems plausible that 8 or more months may be more accurate
than “year-round” when identifying highly specialized athletes. Further, the phrase “intense
training” may give rise to a debate about what constitutes training as opposed to “playing”.
These phrases may pose different interpretations. Training may be seen as practice with the
intent of trying to improve one’s game whereas playing may be interpreted as unorganized
recreation. In addition, labeling the participation in sports as organized or unorganized can refer
to different styles of play; the former being more supervised and structured while the latter is less
so. Previous research has suggested that sports specialization is on a continuum rather than two
sides of coin.8,12 Jayanthi et al.8 developed a 3-point scale on how to classify sport specialization
as opposed to self-classification. This study adopted this same method to establish consistency
with other research. However, previous literature looking at parental influence on athlete sport
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specialization did not adopt this method.14 Instead, they had parents assign their own athlete’s
level of specialization using the authors own scale interpretation: “one sport only” (highly
specialized), “multiple sports but has a favorite” (moderately specialized), “enjoys all sports
equally” (low specialization).14 This may introduce some level of social desirability bias whereas
using the 3-point scale disguises how an athlete is classified assuming the parents don’t know
how it’s utilized. How these terms are constructed and therefore how sport specialization is
classified will dictate future research. Accurate definitions of terms must be continually reevaluated if research is to use them to identify athletes of interest. This assessment will also aid
in the education of athletes, parents, and coaches as more recommendations are drawn from
research studies.
Previous literature has linked decreased sport enjoyment to external pressure from
parents.112 This pressure has been defined as “pushing children to compete and continue to
practice their skills”.57,114 External pressure has also demonstrated positive associations with
stress and negative associations with enjoyment and motivation.57,114 Conversely, parental
support has been positively related to sport participation and self-esteem.57,113 Coaches also
appear to be an additional source of pressure, especially in the context of persuading an athlete to
cease playing other sports.13 However, not all coaches may share this perspective. Recent
research showed that approximately 67% (n=170) of youth sport coaches believed that yearround participation in a single sport was either “very” or “extremely” likely to increase an
athlete’s injury risk.116
The attempt at predicting high school athlete’s level of specialization may parallel a
recent study examining specialization patterns of D1 collegiate athletes.111 The authors found
that only 9.9% (n=34) of athletes cited that parental influence was the number one reason for
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deciding to specialize in a collegiate sport.111 In fact, the top 3 reasons these athletes decided to
specialize were the following: they enjoyed that sport the most, there was an opportunity to
receive a scholarship or contract within that sport, and they perceived themselves as having a
high level of competence in that sport.111 These results may parallel our correlational analyses,
which established that a “better chance to receive a scholarship/contract” was the second most
positively related influential factor for a student-athlete deciding to pursue a single sport as
perceived by their parents. Therefore, it may be that parental influence plays less of a role in
athlete’s decision to pursue a single sport.
Future research in further examining the role of parental influence in high school sport
specialization should involve high schools with different sizes and diverse populations. The
extent of parent’s influence on student-athlete participation in team sports compared to
individual sports should also be examined. Other external influences such as coaches and the
media should be explored directly through high school student-athletes. Additionally,
intrinsically motivating factors such as enjoyment of sport, competence level within a sport, and
social aspects of sports should be investigated to capture the full picture as to why athlete’s
decide to pursue a single sport.
Limitations
The major limitation to this study is the small sample size. This greatly influenced our
ability to conduct the ordinal regression since not all groups could be represented. This created
inconsistencies within our odds ratios and we could not establish a consistent proportion between
each level. The study design was also cross-sectional. Therefore, it is subject to maturation bias
in that parent’s beliefs towards sport specialization may have evolved over time, especially as
new information begins to reach the sporting communities. Another area of limitation is in our
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recruitment strategy. Only large public suburban schools were included and recent research has
shown that these high schools are more likely to contain highly specialized athletes.115 This may
have inflated our frequency of highly specialized athletes thereby misrepresenting opinions of
parents whose child is less specialized or live in urban or other communities. Selection bias may
also have played a role in this study as the teams athletes were recruited from were known to be
populated with highly specialized athletes according to previous research.101 Further,
characteristics of the sample such as race and ethnicity were not taken into account and therefore
do not represent the student body of each school.
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CHAPTER VI: CONCLUSION
To our knowledge, this is the first study to ascertain to what degree parents influence
their child’s level of sport specialization. Our results indicate that a parent’s attitude towards
sport specialization was not able to predict or explain their child’s specialization classification. In
other words, even though parents agreed to some extent that participating in one sport year-round
increased their child’s chances of sustaining an overuse injury or believed that early sports
specialization was a problem, it did not affect their athlete’s decision to specialize.
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APPENDIX A: ADDITIONAL RESULTS
Table A1
Sport Specialization Classification
Descriptive

Category

Frequency

Percent (%)

Classification of Sport
Specialization Based off
Student Answers (n=56)

Low

11

19.3

Moderate

12

32.1

High

27

47.4

Low

15

26.3

Moderate

22

39.3

High

19

33.9

Classification of Sport
Specialization Based of Parent
Answers (n=56)

Table A2
Correlation Analyses (rs)
Classification of sport specialization based off
parent answers
Better chance to receive a scholarship or

0.50 (p=0.006)*

contract
Better chance to make the varsity team

0.36 (p=0.57)

Need to stay competitive with other

0.64 (p=<0.01)*

children
Improved development of Sports skills
Note. *Statistically significant

0.26 (p=0.18)
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Table A3
Crosstabluation: Specialization classification based on parent responses * Do you think early
sport specialization is a problem in youth sports
Classification of sport
specialization based off
parent answers

Do you think early sport specialization is a problem

Not a problem

No opinion

A problem

Low specialization

2

6

7

Moderate specialization

3

11

8

High specialization

8

3

8

Table A4
Crosstabulation: Specialization classification based on parent answers * Rate your agreement
with the following: specializing in one sport increases my child’s risk of sustaining an overuse
injury
Classification of sport
specialization based off
parent answers

Rate your agreement with the following: specializing in one
sport increases my child’s risk of sustaining an overuse injury

Disagree

No Opinion

Agree

Low Specialization

0

5

10

Moderate Specialization

1

9

12

High Specialization

0

9

10
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Table A5
Ordinal Regression Analysis
Parental Belief

Model Fitting
Information

Goodness of Fit
(Pearson)

Pseudo R2
(Nagelkerke)

Test of Parallel
lines

Do you think
early sport
specialization is
a problem?

= 5.5504,
df=1, p=0.06

2

=2.73, df=2,
p=0.25

R2=0.106

2

= 2.71, df=2,
p=0.25

Rate your
agreement with
the following
statement…

2

2

=1.58, df=2,
p=0.45

R2=0.01

2

= 1.91, df=2,
p=0.38

2

= 0.68, df=1,
p=0.71

Note. *Statistically significant
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Table A6
Odds Ratios Based off Ordinal Regression
Comparison

Classification

Odds Ratio (95% CI)

No opinion : Disagree

Moderate
High

0.66 (0.01-33)
0.66 (0.01-28.1)

No opinion : Agree

Moderate
High

0.65 (0.24-0.91)*
0.66 (0.24-1.77)

Agree : Disagree

Moderate
High

1.0 (0.02-43.5)
1.0 (0.02-39.16)

No opinion : Not a problem

Moderate
High

4.9 (1.2-22.16)*
4.9 (1.3-12.2)*

No opinion : A problem

Moderate
High

1.5 (0.51-4.9)
1.5 (0.51-4.7)

Problem : Not a problem

Moderate
High

3.22 (0.87-13.9)
3.22 (0.73-31.1)

Note. *Statistically Significant
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